Produce food and nutrition education videos, post these on YouTube and evaluate their reception over a two-year period.
I N T R O D U C T I O N
Obesity, diabetes, hypercholesterolemia and hypertension are examples of chronic diseases closely associated with eating habits, which represents public health problems worldwide [1, 2] .
In Brazil, there has been a change in the profile of population with a reduction in the prevalence of malnutrition and an increase in obesity rates. The Brazilian population has increased the consumption of processed foods over the years, according to the latest Dietary Guidelines for this population, launched in 2014 [3] . Data from the Pesquisa Nacional de Saúde (PNS, Brazilian National Health Survey), conducted by the Instituto Brasileiro de Geografia e Estatística (IBGE, Brazilian Institute of Geography and Statistics) with the support of the Ministry of Health in 2013, indicate that only 34% of Brazilians aged 18-39 years consume fruit and vegetables, below levels recommended by the World Health Organization. In addition, 40% of the population reported a preference for fatty meats and 23% consumed soft drinks at least five times per week [4] .
A recent survey found the Internet as one of the sources of topics related to nutrition of the Brazilian population [5] . With the diversification of devices with Internet access, most of the Brazilian population is already connected to the network [6] . Therefore, food and nutrition education on internet represents one way of improving the quality of life of the population, supporting the active dialogue of individuals, through the facilitated communication offered [2, 7] .
Educational strategies to help reverse the current health situation may include the use of audiovisual communication. Thus video is a means of incorporating the educational process into everyday life, allowing the use of new languages as an alternative approach to conventional education [8] . In this scenario, YouTube emerges as an innovative tool for reaching a broad section of the population. This video platform reaches over 800 million people and represents a promising tool for education and health communication [9, 10] . According to a survey conducted by the platform itself in 2017, 96% of Brazilians aged 18-34 years (young adults and adults), who have access to the internet, access YouTube at least once a day [11] .
YouTube, as a free platform, does not control the types of videos posted. It is, however, essential that health-related videos are based on a reliable theoretical source that includes validated and up-to-date scientific content [12] . The influence of the media on the health of the population has been shown in a study which suggests that the promotion of healthy eating in the media, including YouTube, can positively influence the BMI of viewers cooking at home [13] .
Beyond YouTube, Facebook also stands out as a social network with broad population reach. Both are easily accessible and free platforms, and its functionalities allow interaction with the population, making it possible to analyze the educational approaches [14, 15] .
No studies related to health promotion through the sharing of videos on the Internet, or specific YouTube videos on food and nutrition education, were found for the Brazilian population. Therefore, the objective of this study was to produce food and nutrition education videos for young adults and adults, post these on YouTube and evaluate their reception over a two-year period.
M E T H O D S
The video development process consisted of pre-production (collecting and organizing information, defining educational objective and preparing the script), production (filming and digital production) and post-production (editing and finishing) [16] . The production format chosen was musical parodies due to their comical concept and the audience's familiarity with the songs, especially the audience of young adults (18-24 years) and adults (25-34 years) . The public was not distinguished by educational level, however, the genre of viewers were analyzed.
In accordance with YouTube's copyright regulations, parody videos are allowed for publication as long as advertisements are attributed on the watch page. These advertisements generate income, which is aimed at companies that own the copyright (the record companies of the original songs). This whole process of copyright identification is automatically done by YouTube.
A team composed by a nutritionist and two students of nutrition coordinated the entire creation process of the videos. The themes were chosen empirically by the study team, which, through discussion meetings based on bibliographic research, defined a theme at a time.
The evidences founded, witch demonstrate the reduction of the consumption of fresh foods, together with the increase of the consumption of processed foods, motivated the development of most themes. Sought to encourage the consumption of fruit, encourage the consumption of vegetables and value the consumption of fresh food. Also, with this same approach, were persuaded: to warn about the consumption of processed foods, inform about the intake of trans fats, warn about constipation and the association with fiber intake, discourse about iron intake, and encourage the cooking habit, developing all that information from evidences and Dietary Guidelines [3, 4, [17] [18] [19] [20] .
The influence of the media on food behavior stimulated the development of themes that wanted to: raise awareness about this influence [21] ; to warn about the importance of nutritionists [22] ; recognize reliable sources of nutrition information [23] .
Although information on nutrition-related diseases were not considered in most videos, an exception was made for Diabetes Mellitus, due to its high prevalence in Brazil, and pursued to report the foods with most influence in glycaemia [24, 25] .
The cultural importance of food encouraged the development of themes associated with cultural festivities in Brazil together with behavior in seasons of the year: the importance of the Christmas dinner [3] ; the consumption of chocolate at Easter [26] ; the water intake in summer [27] ; and consumption of street foods in June festivities [28] .
With these evidences, sixteen different themes were developed and explored. The educational approach adopted in all the videos was based on principles that requisite to value the food culture, the search of contextualized solutions, and the recognition of the different knowledges [7] . Based on the evidences that motivated the development of the themes, an educational objective was defined for each video, as depicted in Chart 1, outlining the abilities to be developed among viewers watching the video [29] .
Following pre-production, the songs selected for the parodies were chosen empirically, based on the popularity lists generated by YouTube and sound suitability of the lyrics of the parodies in the original songs. The parodied lyrics were written to convey the educational objectives in a clear, direct and entertaining manner. The duration of each video sought to respect the duration of the original song, in some circumstances, when the chorus was repeated excessively, the time of music was reduced in the parody. Based on the lyrics, a script was devised telling a story in each video.
Filming took place at the premises of the School of Public Health of the University of São Paulo, and occasionally outdoors, such as in streets and parks. The process of editing the videos was conducted at a specialized laboratory using the following programs: "Wavosaur" for sound mixing, and "Windows Movie Maker" and "Microsoft Office Power Point" (Microsoft ® , Redmond, Washington DC, United States) for images and video compilation.
On YouTube, the content creator arranges the videos on custom pages entitled "channel". Therefore, a channel was created on YouTube, where videos were released monthly. The channel name (USParódia) was devised by combining the university acronym where this work was conducted (Universidade de São Paulo, USP) with the word "parody" in Portuguese. YouTube has its own tag indexing system (words used to describe content) which allow users to find videos by search engines and link videos to others on the same theme, making it easy for users to browse. Therefore, the tags were responsible for structuring the information on the platform used. The core tags "parody" and "nutrition" were employed in all videos, plus other tags associated with the themes presented.
In addition, Facebook were also used for the divulgation of the videos. Similar to YouTube channels, Facebook allows creating custom pages for content publishing. Then, a page named USParódia were created, where links to YouTube videos were published according to the release.
The reception of the videos on YouTube was evaluated by the "YouTube Analytics" tool, which allows analysis of the number of times the videos were played, average playing time and profile of the viewers. To compare reception data among the videos, an interval of two years from the date of publication of each video was stipulated for analysis. Attainment of educational objective was determined by analyzing the average length of time each video was played, given that the videos need to be played for a given time in order to convey the educational message.
YouTube users can express opinion on videos using the like and dislike buttons. Although this information, is not related to the educational objectives the analysis of the subjective reception of each video was complemented. Also the user's shares can add in this analysis, since represents the propagation of videos by the users.
The profile of users, likes, dislikes, shares and retention were tabulated, allowing a comprehensive analysis of the videos available.
Furthermore, the performance of the videos were also analyzed in an integrated way, verifying the number of YouTube users interested in receiving the content of the channel USParódia: the subscribers. For this, the total period of exposure of the videos on the internet was considered, from the first video published until two years after the publication of the last video (November 2013 to July 2017). The same period was used to evaluate the reach data from Facebook and it was possible to verify the number of people interesting on page content (likes) and the number of users exposed to the link of videos published on Facebook. All data were exported from "YouTube Analytics" and from Facebook administrative tools, allowing the creation of tables and graphs for analysis.
R E S U L T S
A total of 16 videos were produced from November 2013 to July 2015, according to the themes presented in Methods. The views were counted individually for each video over a two-year period of their release date, giving 78,546 views for the 16 videos (Table 1) . "Bean Show" was the video with the highest number of views in the period.
The number of subscribers verification considered the period from November 2013 to July 2017, since it were not an individual analysis of each video. The video channel received 1,033 subscriptions, representing the number of users interested in receiving the content produced. The profile of users was primarily female (62.1%), aged between 18 and 24 years (25.0%) (Figure 1 ). Figure 2 shows the average playing time of each video in percentage, representing the ability to retain viewers while playing, together with the time required to attain educational objective. Viewers lost interest in five videos before attaining their educational objective.
In the analysis period, the videos received 497 likes, 92 dislikes and were shared 180 times. The video with the most views also received the most likes and the most number of shares ("Bean Show"). The videos generally did not receive many dislikes, the video "I'm stuck" received the most negative impressions, although it also received a high number of likes and was shared many times (Table 2) .
On Facebook, between November 2013 and July 2017, the page reached 3,085 users and obtained 626 likes, which is the number of people interested in continuing to receive the videos.
D I S C U S S I O N
All videos reached audiences of different ages (Figure 1 ). Children under 13 years old may have been reached but YouTube procedures precluded this count. The female audience predominated (62.0%), probably for cultural reasons, where women tend to have a greater concern for health and beauty and therefore seek videos about nutrition. A survey of college students showed this pattern, whose ages were similar to those of the present study, where the female group had greater concern over issues related to nutrition, diet and body weight. In addition, the age group in question was consistent with the intended age group, where young people (18-24 years) of both genders represented the highest percentage of the target population (38.9%) [30] . Moreover, the videos and the present study were produced in the university environment of the undergraduate course in nutrition; the majority of students are female and interested in the subject. Thus, the propagation of the videos may have been more intense in this audience.
Apparently, the number of views (Table  1 ) the most valued data that can be obtained from the platform, but its assessment alone is insufficient to elucidate the reception of the videos by the target audience. This is because views are a fragile data item, given these were counted for each loading of the web page. The users' reasons for reproduce the videos could be distinct: viewers were interested in the comical content of the videos as well the nutritionrelated content. For these reasons, evaluating performance of the videos over a long period is more representative because it attempts to assess the audience that remained interested over time. It was clear that the high number of views of the first two videos, released a few weeks apart, was due to the novelty factor of USParódia. The original music also plays an important role in attracting views, such as the music parody of a Disney song, which was released at the height of the popularity of the original song. Despite appearing to be few videos with greater reach, it was important for the target audience concerned to be led to other videos, consequently attaining the educational objective of the study. Based on the least popular video, USParódia was an educational nutrition intervention that reached at least 643 people, a significant number relative to other media-based researches [31] [32] [33] [34] .
Were noted that the number of likes, dislikes, and shares tracked the number of views for each video. Hence, the videos that were most viewed were the ones that received the most impressions from the users. Observing the overview of impressions, the videos have all been well received, but maybe the users are more motivated to express their appreciation for the videos compared to the manifestation of disapproval. However, the video "I'm stuck" had a high number of dislikes when compared to other videos, and it is assumed that dislike might have happened because of the poor audio quality in this particular video.
The shares was very uneven between the videos, and the users did not share some videos. Nevertheless, the sharing of a few videos, such as "Bean Show", "I ate more fruits", and "I'm stuck", may justify the high number of views in those videos or at least, evidence the collaboration of users in propagating the videos and their educational messages.
Likes, dislikes and shares were used to evaluate the positive impressions of the videos, but the reasons for users hitting the like or dislike button and sharing the video on a given platform are unknown and subjective, because this action can be linked to any factors and not necessarily to understanding the educational message.
Under these circumstances, with regard to conveying the educational message, the ability to hold users' attention is much more relevant, as evidenced in Figure 2 . The average percentage played shows how much of the video was seen before being closed. Thus, it was possible to evaluate for each video whether the educational objective had been achieved, according to the play time of the educational message. The objective was not achieved for five videos, in all of which the educational message was delivered very late. This occurred for two reasons: in "I want to eat" and "Let it go", sarcasm was used in the construction of the video narrative, leaving the clear message to the end. In both cases, this does not necessarily mean that the educational objective was not achieved if the user had not watched it to the end, but this information remains unclear. In "I'm stuck", "Summer is coming" and "Corn" the late delivery of the message was due to the length of the video narrative. In these cases, the lyrics of the parody produced this structure based on the original lyrics and melody.
Although the premise of the use of combined platforms is promising, a gap in the reach of people between Facebook and YouTube was observed. But the Facebook page of USParódia was used exclusively as a redirector for YouTube. Unlike other Facebook pages related to health, analyzed in an explorative study, where the pages were used as a tool for dialogue with users. Then, the USParódia Facebook page, has not yet reached the full potential [34] . However, the use of Facebook should not be discouraged, since it allows, even to a reduced range, the propagation of messages of food and nutritional education.
C O N C L U S I O N
Over the course of two years, YouTube users received each video in different ways, some videos had an unexpected reach and even the less-watched video had a good reach for food and nutrition education. Although the understanding of educational messages has not been directly evaluated, the reach of the videos together with the good retention of the viewers indicates that the USParódia was a successful proposal for YouTube. Especially for the young adults, who have already incorporated the internet in their daily lives, received the videos well, and subscribed to receive more of this content. The parodies were able to deliver the educational messages and will remain available for access after the evaluation period, creating a growing library of educational videos and reaching a wider audience. Thus, this pioneering work showed YouTube as a new setting for health promotion in Brazil, paving the way for further initiatives with this platform.
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